Garlic has been shown to inhibit the growth of a variety of microorganisms, not only bacteria (7, 8, 12) but also fungi (4, 14, (16) (17) (18) and viruses (9, 10, 15) . The antimicrobial activity of garlic is believed to be due to the effect of allicin, the main ingredient in garlic, generated by the phosphopyridoxal enzyme allinase (1, 5, 7) . It is necessary to investigate whether or not the other components of garlic have antimicrobial activity. We examined the antifungal activity of ajoene, which was recently reported by Block and be an anticoagulant agent isolated from garlic (2, 3, 6) , and the activity was compared with that of five fractions (A to D and allicin; Fig. 1 ).
Ajoene isolated in the present study was identified by comparison of the 1H-and 13C-nuclear magnetic and mass spectra with those of an authentic sample reported by Apitz-Castro et al. and Block and Ahmad (2, 3, 6 a completely inhibitory concentration, it was observed by both scanning and transmission electron microscopy. In comparing intact and ajoene-treated hyphae, severe damage ( Fig. 2B and 3B ) was observed. Morphological changes such as disappearance of surface ornaments, thickening of cell wall, and destruction of cell organella indicated that ajoene may act somewhat on the cell wall, as reported for other antifungal agents (11, 13) .
In investigation of the activity against other fungal and bacterial strains, ajoene also strongly inhibited the growth of Candida glabrata, C. tropicalis, Trichophyton mentagrophytes, Tricosporon beigelii, and Saccharomyces cerevisiae. However, ajoene did not elicit antibacterial activity against gram-positive and gram-negative bacteria so far investigated, except Staphylococcus aureus.
In conclusion, ajoene had stronger antifungal activity than allicin. Although the mechanism is not clear, ajoene may 53, 1987 damage the cell walls of fungi. Growth-inhibitory activity of ajoene toward bacteria was not expected, except for a special strain.
